The novel endomorphin degradation blockers Tyr-Pro-DClPhe-Phe-NH (EMDB-1) and Tyr-Pro-Ala-NH (EMDB-2) prolong endomorphin-2 action in rat ileum in vitro.
The endogenous opioid system is involved in the control of gastrointestinal (GI) motility. The potential use of endogenous MOR ligands, endomorphins (EMs), as therapeutics is limited because of their rapid enzymatic degradation and short duration of action. Targeting enzymatic degradation is an approach to prolong EM activity. In the present study, we characterized the effects of novel blockers of EM degradation in GI tissue preparation in vitro. The effects of actinonin, diprotin A (DIP) and the novel peptide EM degradation blockers Tyr-Pro-DClPhe-Phe-NH(2) (EMDB-1), Tyr-Pro-Ala-NH(2) (EMDB-2) and Tyr-Pro-Ala-OH (EMDB-3) on EM-2-mediated inhibition of electrically induced cholinergic twitch contractions were compared in rat ileum in vitro using an organ bath. EMDB-1 and EMDB-2 significantly prolonged the inhibitory effect of EM-2 on smooth muscle contractility in rat ileum. EMDB-2 extended the EM-2 action for up to 60 min compared to 10 min in controls and was more potent than the conventional peptidase inhibitor DIP. EMDB-1 and EMDB-2 are potent EM degradation blockers, which prolong the inhibitory effects of EM-2 on smooth muscle contractility in rat ileum. These novel compounds may be of future use when targeting the endogenous opioid system in the treatment of GI motility disorders such as diarrhea.